In January 1988, scientists from over 25 organizations in ! 3 countries and territories cooperated in the largest Global Positioning System (GPS) campaign in t_he world to date and Venezuela. The experiment was entitled CASA UNO, an acronym for Central and South America -and uno is the Spanish word for one, designating first epoch measurements. The CASA UNO experiment was the f•rst civilian effort implementing a global GPS satellite tracking network. Scientific goals of the project include measurement of strain in the northern Andes, measurement of subduction rates for the Cocos and Nazca plates beneath Central and South America, and measurement of relative motion between the Caribbean plate and South America. A second set of measurements are planned in !991 (CASA DOS), and should provide preliminary estimates of crustal deformation and plate motion rates in the region. The CASA series of experiments are intended to be carded out over at least one decade. Jim C!ynch Neilan, who successfu!ly oversaw management of a very complex experiment. We also would like to again thank all the GPS field observers acknowledged by Kellogg et al. [1989]. We are very grateful for the cooperation of Colombian institutions in the experiment. INGEOMINAS (Director General A. Lobo-Guerrero-U.) and the Instituto Geografico (Subdirector O. Nino) helped select and monument 16 sites, provided 11 observers and all their travel expenses, all ground transportation, training, storage, and office space, and supervision of in-country logistics.
Introduction
Precise geodetic measurements with the Global Positioning System are now possible that allow determination of plate motion and crustal deformation rates within a short (several year) time span [e.g., Beutler et al., 1987 ; Tra!!i and Dixon, 1988; Dong and Bock, 1989 ]. High quality geodetic data can yield constraints on plate motion models, behavior at plate boundaries, and intraplate deformation. For example, measurements along a convergent plate boundary can elucidate the degree to which plate motion is episodic and associated with infrequent, large earthquakes, or steady state •d aseismic. The degree of aseismic slip is particularly relevant to understanding "seismic gaps". The assumption of platerigidity is a fin'st-order approximation that encounters some exceptions in oceanic crust [Weissel et al., 1980; Stein and Okal, 1978] and numerous exceptions in weaker, more heterogeneous continental crust [Jordan, 1975; Dixon eta!., 1985. ]. Strain may be spread continuously across a broad zone, or be confined to subparallel zones separated by more rigid microplates.
The CASA program is directed toward the following specific objectives [Kellogg et al., 1989 The geome• of the CASA UNO GPS network is shown in Figure 1 The Global Tracking Network One of the challenges of the CASA experiments is that many of the scientific goals require measurement of long (>100 kin) and in some cases very long (>1000 kin) baselines. GPS errors generally increase with increasing baseline length, and the main reason is uncertainties in the ephemerides of the GPS satellites at the time of observation. Typically, this effect is handled by making GPS observations at a few sites whose positions are well known by an independent technique such as very long baseline interferometry (e.g, Dixon et al., 1985) . These "fiducial" sites then define the reference frame of the observations. In many previous GPS experiments, VLBI sites in the U.S.
were adequate for this purpose, even for some experiments outside the continental U.S., for example, in the northern Caribbean (Dixon et al., 1990a) :' :, ,.,, -.,. ,., . . ,:
•t Gal•.pagos One of the major error sources for GPS baseline estimates, and probably the dominant error source for short to medium length (several 10% to several hundred km) baselines is uncertainty in the correction for the variable wet tropospheric path delay. Most of the CASA sites did not have water vapor radiometers, which can provide independent calibration of the wet path delay. Dixon and Kornreich Wolf [this issue] review several methods for correcting this error, and demonstrate that stochastic estimation techniques provide very good results in the absence of independent calibration. Thus, lack of WYR's at most of the CASA sites should not degrade the results to any significant degree if this analytical approach is employed.
Lindquister eta!. [this issue] investigate the effects of single day and multi day arc strategies on baseline p .recision and accuracy. Their assessment is based on daily repeatability (a measure of precision) and comparison to VLBI (a measure of accuracy) of GPS results for the Mojave-Owens Valley (245 km) and Mojave-Hat
Creek (729 km) baselines. For the horizontal components of these baselines, repeatability is in the range 2-4 mm, while agreement with VLBI is at the centimeter level, using either constrained single-day or multi-day arc solutions.
The enormous size of the CASA UNO data set means that highly automated data processing techniques are desirable. For GPS, loss of "lock" on the carrier phase signal and resulting cycle slips has been a troublesome aspect of data processing, requiring time consuming analyst intervention.
Blewitt [this issue] describes an algorithm for automated detection and correction of carrier phase cycle slips. The algorithm can be employed when both carrier phase and P-code pseudorange data are recorded, as they were with the TI-4100 receivers used in the CASA UNO experiment, and achieved a 99% success rate on a tested subset of the CASA UNO data.
The second CASA campaign (CASA DOS) is scheduled for January 1991. The enthusiasm shown by the twenty-five cooperating organizations from Latin America, North America, Europe, and the Pacific ensures continued international support for GPS geodesy in this tectonically active part of the world.
